The synthetic procedure for CDpP is listed in scheme S1 and the experiment details were in the following section. Compound CFI and CDpI were synthesized according to the previous literature. 1 The chemical structures for these intermediate compounds were determined by 1 H NMR spectroscopy and high resolution EI mass spectroscopy. Final compounds were confirmed by 1 H NMR spectroscopy, 31 P{ 1 H} NMR spectroscopy, elemental analysis and high resolution EI mass spectrometry.
in degassed toluene (30 mL) and Et 3 N (9 mL) solution, under an argon atmosphere.
After refluxed and stirred for 12 hours, the resulting mixture was filtered and the filtrate was collected. The filtrate was poured into water and extracted with CH 2 Cl 2 . Further purification was carried out by chromatography on silica gel with CH 2 Cl 2 -hexane (1:1, v/v) as eluent. Yield: 432.2 mg (81.0%). 1 H NMR (500 MHz, deuterated DMSO, 298 K): δ = 7. 65-7.69 (m, 4H, 7.29-7.44 (m, 16H 7.18-7.22 (m, 6H, 6.87-6.89 (d, 8.9 Hz, 1H. 31 
Physical measurements and instrumentations
1 H NMR and 31 P{ 1 H} NMR spectra were measured on a Bruker Avance III 500 NMR (Nuclear Magnetic Resonance Spectrometer). For 1 H NMR, the chemical shifts were relative to tetramethylsilane (TMS). Positive ion EI mass spectra were obtained on a Thermo MAT95XP high resolution mass spectrometer. The elemental analysis studies were performed with a Vario EL analyzer. Single-crystal X-ray analyses were conducted with an Oxford Diffraction Germini S Ultra X-ray Single Crystal Diffractometer using a (Cu) X-ray source. UV-vis absorption spectra were achieved on a UV-vis spectrometer (Hitachi U-3900). Steady state fluorescence and time-resolved emission studies (nano-second ranged) were carried out on a Horiba Scientific Fluorolog-3 spectrofluorometer. Femtosecond spectroscopies for samples were measured with the commercial fluorescence upconversion setup (Halcyone from Ultrafast Systems). The laser source consists of an ultrafast amplified Ti:Sapphire laser with a pulse length of 95 fs, a central wavelength of 800 nm and a repetition rate of 1 kHz. One part of the output beam was used to pump an optical parametric amplifier (TOPAS from Light Conversion/Newport-Spectra-Physics) as the source for the pump pulse, a wavelength of 400 nm and a pulse length of 140 fs. After the quartz cuvette the pump pulses were filtered off by a 400 nm long-pass filter.
3 Photophysical data and spectra 
Computational Details
Calculations were performed for monomer and dimer of CDpP-B and CDpP-G according to their single-crystal structures with B3LYP/6-31G* level. The distributions of HOMO, LUMO for their single molecular states and dimer states were listed in Table   S2   Table S2 . Calculated HOMO and LUMO distributions for CDpP-B and CDpP-G both for monomer states and their dimer according to their single crystal structures. * For dimer, the transition from S 0 to S 1 was corresponding to intermolecular charge transfer absorption,the other from S 0 to S 2 was corresponding to intramolecular charge transfer absorption
Single crystal data of CDpP(B) and CDpP(G)
The single-crystal X-ray data for CDpP-B and CDpP-G was obtained by an Oxford
Diffraction Gemini S Ultra X-ray single-crystal diffractometer with graphite- Table S4 . Details of C-H··· interactions for CDpP-B.
C-H (10) Crystal data for CDpP-G: C 37 H 28 NOP, Formula Weight = 533.57 g/mol, monoclinic, Table S7 . Details of C-H··· interactions for CDpP-G.
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